Irisin Regulates Heme Oxygenase-1/Adiponectin Axis in Perivascular Adipose Tissue and Improves Endothelial Dysfunction in Diet-Induced Obese Mice.
To determine whether irisin could improve endothelial dysfunction by regulating heme oxygenase-1(HO-1)/adiponectin axis in perivascular adipose tissue (PVAT) in obesity. Male C57BL/6 mice were fed with a high-fat diet (HFD) with or without irisin treatment. Endothelium-dependent vasorelaxation of the thoracic aorta with or without PVAT (PVAT+ or PVAT-) was determined. Western blot was employed to determine the levels of HO-1 and adiponectin in PVAT. UCP-1, Cidea, and TNF-α gene expression in PVAT were tested by real-time PCR. The presence of PVAT significantly impaired endothelial function in the HFD mice. Treatment of HFD mice with irisin significantly restored this impairment and improved endothelial function in vivo or ex vivo. Incubated aortic rings (PVAT-) with PVAT-derived conditioned medium (CM) from HFD mice impaired endothelial function in control mice. This impairment was prevented by incubating the aortic rings (PVAT-) from HFD mice with PVAT-derived CM from irisin. However, the beneficial effects were partly attenuated in the presence of HO-1 inhibitor and adiponectin receptor blocking peptide. Treatment of HFD mice with irisin significantly increased NO production, protein levels of HO-1 and adiponectin, mRNA expressions of UCP-1 and Cidea, and decreased superoxide production and TNF-α expression in PVAT. Irisin improved endothelial function by modulating HO-1/ adiponectin axis in PVAT in HFD-induced obese mice. These findings suggest that regulating PVAT function may be a potential mechanism by which irisin improves endothelial function in obesity.